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Abstract—This article discusses the drilled cuttings 
treatment technologies. It also considers the main adverse 
effects of drilling waste on the environment. The main 
advantages of drilling sludge processing into building products 
are given. The main methods of oil waste management 
practices currently used in international practice are analyzed. 
Some technologies of raw oil refinery in obtaining by- product 
are considered. Their main advantages and disadvantages 
associated with the peculiarities of the technological process 
and the method on which it is based are described. Analyzed 
experiments to obtain a building stone and evaluated the 
possibility of their use. 
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Oil production is a complex process consisting of several 
basic technological operations, such as exploration, well 
drilling, and oil production and transportation. Each of these 
operations is accompanied by a huge negative impact on the 
environment. 
At present, the world community dictates its own rules in 
the development of the oil and gas industry - if earlier more 
attention was paid to the issue of economic benefits, now the 
environmental aspects of production are on a par with 
economic ones, and sometimes even higher. This is due to 
the continuing anthropogenic impact on the environment and 
the multiple environmental risks associated with high-tech 
manufacturing [1]. 
During the construction of oil wells, a significant amount 
of drilled rock, or drilling sludge, is extracted from the 
bowels of the earth from various geological formations. 
During hydrotransport, the flushing fluid from the bottom of 
the well to the rock surface is converted into drilling cuttings 
by the influence of man-made factors (for example, mixing 
with drilling mud). Wells are drilled in sediments in which 
clayey rocks are most common. Their share is 65-80% [2]. 
Adhesive attachment of particles, predominantly of 
colloidal size, from the washing liquid to the particles of the 
solid phase occurs. Impregnation of the flushing fluid with a 
dispersion medium affects the change in the physicochemical 
properties of drill rock particles during their transformation 
into drill cuttings. 
The drilling fluid used in the drilling process lubricates 
and cools the tool, removes the drilled rock to the surface, 
compensates for the bottom hole pressure, reduces the 
formation intensity and strengthens the borehole walls. As a 
result, drilling wastewater, spent drilling mud and 
contaminated drilling cuttings are formed on the surface. All 
these three components of drilling waste in different 
proportions contain water, particles of drill cuttings, oil and 
components of the drilling fluid. Oil enters the drilling waste 
during the passage of oil-bearing formations and when used 
in drilling fluids [2]. 
Thus, the composition of the drilling waste includes all 
chemical compounds used for the preparation of drilling 
fluids. Its potential polluting impact on the environment is 
mainly due to the toxic effects of oil and its fractions 
contained in the drill cuttings. One of the most important 
tasks is to protect the natural environment from liquid and 
solid drilling waste generated during the operation of drilling 
equipment. The main factors affecting the environment are 
determined by the composition and oil products and 
mineralized waters that enter it from the bottom hole. Oily 
waste has a negative impact on almost all components of the 
environment: surface and groundwater, land cover, air, 
biosphere [3]. 
The negative impact of drill cuttings is determined by the 
following factors: 
- toxicological effects on human beings and the 
environment; 
- petroleum hydrocarbons accumulate in plant tissues and 
animal organs; 
- heavy metals contained in drill cuttings (mercury, 
cadmium, lead, arsenic, zinc, etc.) pollute the hydrosphere 
and change the physicochemical parameters of water 
-complex harmful effect on the soil. 
Processing of drilling sludge (DS) into construction 
material allows us to solve two problems at once. First of all, 
to neutralize drill cuttings that can have a significant negative 
impact both on the environment and human health, primarily 
due to their toxicity. Secondly, to obtain construction 
material with different properties - dense with high durability 
or porous, which in turn allows to save due to the lack of the 
need to purchase another building material and because of 
the need for additional itelnyh costs for the construction of 
graves that still affect the ecological safety. 
The literature describes various approaches to reducing 
the harmful effects of drill cuttings. To date, the main and 
most frequently used method of cuttings handling is their 
burial in sludge pits. To implement this method, drill cuttings 
are brought into natural ravines and specially dug trenches, 
with the purpose of their burial. This method has several 
disadvantages. First, drill cuttings continue to constitute a 
hazard for the environment, though to only a lesser extent. 
Secondly, the possibility of further use of drill cuttings as a 
secondary material resource remains unrealized. 
In order to realize this possibility, in recent times, 
preference is given to methods for processing drill cuttings 
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that suggest its further use. For example, the use of filter 
shells (geocontainer processing). The essence of this method 
lies in the dehydration of drill cuttings in geo-containers. 
Geocontainers are shells made of filtering textile materials, 
that allows to perform the processing of sludge in one 
technological unit. The complex processes occurring in 
geocontainers are mainly determined by the influence of two 
forces: the force of the hydrostatic pressure of the sludge 
layer and the capillary force of the suction of the liquid in the 
interpore space. The processed cuttings acquire the strength 
properties of soil-like materials. This method has both 
advantages and disadvantages. The advantage of processing 
drill cuttings using geocontainers is the lack of capital 
workshops for mechanical dewatering, low material and 
energy costs. The disadvantage is the complexity of the 
processes occurring during the dewatering of drill cuttings in 
the filter container, and the difficulty in their management. 
The second method of utilization of drilling sludge is 
their processing into a bourolite mixture in sludge pits 
directly on the territory of the pad sites. The use of drill 
cuttings as the main component of the burolite mixture is 
implemented using cement, sand and carbamide penoizol. 
Based on the degree of moisture used drill cuttings 
composition of the mixture may vary. With the addition of 
components to the drill cuttings, the mass of the mixture will 
increase, but the volume will remain unchanged. The 
material obtained during the implementation of this method 
is used for dumping the foundations of the pad sites, 
strengthening the slopes of roads and reclaiming sludge 
barns [4]. The disadvantages of the method include the 
occurrence of the formation of a large volume of product, 
which is not used due to low consumer properties. 
The third example of the processing of drill cuttings is its 
use as a component of the mass for the production of 
expanded clay and catalytic granulated materials. Expanded 
clay is often used to obtain expanded clay-concrete blocks. 
Catalytic materials are promising for use in the technology of 
deep wastewater treatment from dissolved organic matter 
and in oil sludge processing technology to speed up the 
composting process. 
Thus, the analysis of methods of neutralization showed 
that the most promising is a method of processing drilling 
sludge into the finished product. One of the most rational 
ways of processing sludge can be considered their use as a 
raw material for the construction industry, which, as you 
know, belongs to large-scale and multi-tonnage production. 
One of the primary problems when dealing with drill 
cuttings is the choice of the optimal scheme for their disposal 
or disposal. Currently, a large proportion of drilling waste is 
transported to sludge pits (specially dug pits or ravines) and 
is often not recycled or disposed of. According to official 
data for each year, about 3 million tons of drill cuttings were 
formed in the septic tanks on the territory of the Russian 
Federation [4]. This type of waste can be attributed to 
secondary material resources, and their use as a raw material 
is one of the rational ways. This approach allows to achieve a 
certain environmental and economic effect. 
Keeping drill cuttings at room temperature leads to loss 
of moisture up to 20% and transfer it to a solid state. The 
slurry in solid bulk form has little strength and is easily 
crushed. Moistening the powder results in a viscous-plastic 
mass. This allows us to consider waste as a component of 
binding systems for the production of building materials. 
On the basis of drill cuttings can be obtained material of 
different strengths. Material having a strength of 1 to 2 MPa 
can only be used for the construction of additional pavement 
bases. Material having a strength of 2 to 4 MPa can be used 
as the base of the transitional type of pavement. A material 
with a strength of 4 to 6 MPa can be used as a base for a 
lightweight pavement type. Material having a strength of 6 
MPa can be used as the base of a capital type of pavement. 
Thus, obtaining a material with low strength characteristics 
narrows the scope of its possible application [3]. 
The purpose of the work is to obtain a material of 
increased strength (more than 6 MPa) on the basis of drill 
cuttings, suitable for use in the construction of pavement 
bases. 
The object of the study is drilling mud, which is formed 
at the Surgutneftegaz field. The results of X-ray phase 
analysis of drill cuttings dried at room temperature showed 
the content of such crystalline phases as quartz, calcium 
carbonate and aluminophosphate (Fig. 1).  
 
 
 
 
 
 
 
 
 
 
 
Figure 1 - Radiograph of the original drill cuttings (1 - 
SiO2, 2 - CaCO3, 3- AlPO4) 
The basis of the initial mixture is the composition 
proposed in [6], according to which the initial composition 
for the production of building material includes the following 
components, mass%: drilling waste 40 - 88.9; Portland 
cement 1 - 15; sand 10 - 40; diatomite 0.1 - 15. This 
composition allows to increase the strength characteristics of 
a building material and reduce its toxicity, which is due to 
the absence in the composition of expensive synthetic 
sorbents that are necessary to neutralize the organic 
pollutants contained in drill cuttings (petroleum 
hydrocarbons). 
To compose the composition, quartz sand from the 
Tuganskoye deposit, Portland cement of mark I 25.5 B, 
diatomite of the Inzenskoe deposit are used in the work. The 
introduction of sand as a mineral filler improves the structure 
formation and strength properties of the material. Cement, as 
a binding material, promotes thickening and curing of the 
composition based on drill cuttings and causes the effect of 
encapsulation of toxic reagents, which was confirmed in [7]. 
Diatomite, which is known to have a high porosity and 
ability to adsorb, which allows its use in the composition as a 
sorbent. 
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The paper presents the results of testing a material 
obtained from a composition of the following composition: 
47% by weight of a mixture of dried drilling waste, 14% 
sand and 2% diatomite. The composition was prepared as 
follows. Preparation of drill cuttings, including its drying and 
grinding in a ball mill, followed by mixing with diatomite. 
Adding cement, sand and water to the composition, pouring 
into silicone molds (10 × 10 × 10 mm), curing for 2 days and 
keeping the finished product in a bath with a hydraulic 
shutter to harden the material. 
After 28 days, the building material has a porous 
structure shown in fig. 2. The pore size varies from 0.1 to 2 
mm. The phase composition of the finished material 
according to x-ray phase analysis is represented by such 
compounds as silicon dioxide, aluminum phosphate, 
hiscondine (Fig. 3). The presence of gismondin indicates the 
occurrence of processes associated with the formation of 
hydrated aluminosilicates.  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 - The structure of the material obtained (an 
increase of 50 times) 
 
 
                
 
 
 
 
 
 
 
 
Figure 3 - Radiograph of the sample at the age of 28 days 
1 – SiO2, 2 – AlPO4, 3 – CaAl2Si2O8∙4H2O 
To analyze the strength characteristics of the material 
obtained, depending on the duration of exposure of samples 
in a bath with a hydraulic shutter, the properties of the 
samples at the age of 28 and 35 days were determined. The 
results shown in Table 1 showed that the strength of the 
products increases significantly (by an average of 10 times) 
with an increase in the exposure of samples to 35 days. 
TABLE 1. Basic sample characteristics 
Age of 
sample
s, day 
Sample Properties 
Density, kg / m
3
 Compressive strength, 
MPa 
1 2 3 1 2 3 
28 2435 2518 2545 22,6 22,3 24,7 
35 2596 2769 2892 176,6 243,5 249,3 
90 2448 2452 2643 18,3 19,5 21,6 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4 - The dependence of the strength of samples 
from the duration of stay in the bath with a hydraulic shutter 
As a result of the experiment, a material of increased 
strength (more than 6 MPa) was obtained on the basis of drill 
cuttings, suitable for use in the construction of pavement 
bases. The resulting material after 28 days had an average 
compressive strength of 23.23 MPa, which is almost 4 times 
higher than the required strength. After 35 days of being in a 
bath with a hydraulic shutter, the sample had an average 
compressive strength of 223 MPa, that is, the strength of the 
material increased by almost 11 times, compared with the 
material of the age of 28 days and was 37 times higher than 
the minimum required strength. According to the 
requirements of GOST 23558-94 [8], the material used for 
the construction of the capital layer of the pavement base 
must have a compressive strength of at least 6 MPa, and 
samples of all ages satisfy this criterion.  
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